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ABSTRACT. Background and aims: While hip frac-
tures represent the most dramatic consequence of os-
teoporosis, fractures of the humerus, forearm and wrist
account for one-third of the total incidence of frac-
tures due to osteoporosis in the older population. The
aim of this retrospective cohort study was to evaluate re-
habilitation care utilization and associated factors in el-
derly individuals with upper limb fracture. Methods:
Over two years, 667 patients 65 years of age or older
were studied, who presented to the emergency depart-
ment either from their private homes or nursing homes
with an upper extremity fracture. The following outcome
variables were collected: gender; age; residence; location
of fracture; treatment; discharge destination; length of
hospitalization; length of stay in a rehabilitation facility;
and ultimate place of habitation after the event. Results:
The most frequent sites of fracture were distal radius
(37.2%) and proximal humerus (29.1%). Two-thirds of
the patients were treated non-operatively. Inpatient re-
habilitation care was necessary for 248 patients (37.2%;
length of stay, 46 days). Factors associated with in-
creased care included older age (≥80 years), coming
from private home, sustaining two fractures, fractures of
the humerus, and operative treatment. Six percent of the
patients required permanent nursing home care. Con-
clusions: Upper extremity fractures in older people
often require prolonged hospitalization and therefore ac-
count for considerable health care costs. Reasons are
more related to advanced age and living conditions
than to particular injury or treatment.
(Aging Clin Exp Res 2005; 17: 276-280)
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INTRODUCTION 
Osteoporosis is clearly recognized as a major cause of
morbidity and disability in older people of both sexes, but
Upper extremity fractures in the elderly:
consequences on utilization of rehabilitation care
Anne Lübbeke1, Richard Stern1,2, Bernard Grab2, François Herrmann2, Jean-Pierre Michel2, and
Pierre Hoffmeyer1
1Service de chirurgie orthopédique et traumatologie de l’appareil moteur, 2Département de Réhabilitation et
Gériatrie, Hôpital Cantonal Universitaire de Genève, Geneva, Switzerland
most of the focus has traditionally been on fractures of the
proximal femur (1-4). The reason for this is probably
because a fracture of the hip represents the most dramatic
consequence of osteoporosis and by its very nature de-
mands urgent treatment. Information concerning fractures
at other anatomic sites has been less frequently reported,
with the focus on vertebral fractures and fractures of the
proximal humerus and distal radius (5-9). Fractures of the
humerus, forearm and wrist account for one-third of the
total incidence of fractures due to osteoporosis in the el-
derly population (10-12). Although an upper extremity
fracture does not prevent ambulation, it does nevertheless
play a significant role in depriving patients of an inde-
pendent existence, mostly temporary but sometimes
definitive. Osteoporotic fractures result in considerable
health care costs (13, 14), rehabilitation hospital costs
comprising a large proportion. However, we are un-
aware of detailed discussion about the health-care burdens
of upper extremity fractures in the older population.
The aim of this study was to describe this population and
to analyze factors leading to rehabilitation care utilization.
METHODS
This is a retrospective study of a cohort of 667 pa-
tients, 65 years of age or older, who presented to a
University Hospital emergency department between Jan-
uary 1999 and December 2000 with a fracture of the up-
per extremity. This Hospital is the only public hospital in
this area and includes both acute and rehabilitation care.
We excluded patients who sustained their fracture from a
high-energy injury or were polytraumatized, those with
pathological fractures, or patients with fractures of the
hand (carpal bones, metacarpals, phalanges). The patients
enrolled in this study were obtained from a review of all
the emergency room records for this time period.
For all patients, the following outcome variables were col-
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lected: gender; age; place of residence; location of fracture
and presence of any additional fractures (additional upper
and/or lower extremity); treatment; discharge destination;
length of stay for those hospitalized; length of stay in
short- and/or long-term rehabilitation (if any); and ulti-
mate place of habitation after the event, specifically looking
at those patients who had to make a permanent change in
residence after their fracture. The retrospective study did not
review all patients at a specified time, but only until they re-
turned either to their previous residence or to a more
care-intensive permanent residence.
Patients included in this study arrived at the emergen-
cy department from one of two sources, either from their
private homes or from nursing homes. The diagnosis of an
upper extremity fracture was made and three possible
pathways were determined for each patient: (I) Patients
were treated in the emergency department and discharged
back to their previous residence; (II) Patients were treated
in the emergency department, but were considered unable
to return to their previous residence and were sent directly
to rehabilitation. In many cases, this was necessary because
they could not be managed on an outpatient basis (had sus-
tained two fractures, were incapable of independent func-
tioning, etc.) or had associated medical problems requiring
treatment; and (III) Patients needed surgery for their frac-
ture and were admitted to the orthopedic unit of the hos-
pital. In this latter group of patients the same two pathways
were possible, either returning to their previous residence
or requiring additional care in rehabilitation.
Our patient population was divided into two groups de-
pending upon their use of rehabilitation care, and the
factors leading to one treatment or the other were analyzed.
Statistical analysis
Mean, median, standard deviation (SD), and in-
terquartile range (IQR) were reported for continuous vari-
ables. The Mann-Whitney U-test was used to compare
the distribution of continuous variables. The Chi-square
trend test was used to compare multiple samples of a bi-
nary outcome. Effect estimates were calculated as odds
ratios (OR) with their 95% confidence intervals. The vari-
able “age” was stratified into two subgroups and linear
regression was used to examine interactions between
two related variables expressed as percent difference in
absolute increase and their 95% confidence interval. Uni-
variate and multivariate logistic regression analysis was
performed to identify risk factors associated with the use
of rehabilitation. 
RESULTS
Six hundred and sixty-seven patients with an upper
extremity fracture, 65 years of age or older, were in-
cluded in the two-year study period. Their characteristics
are listed in Table 1. The mean age of the group as a
whole was 80.0 (±8.2) years and there was a high per-
centage of women (86.4%).
The two most frequent sites of fracture were the distal
radius (n=248; 37.2%) and the proximal humerus
(n=194, 29.1%). Ninety-seven patients (14.5%) sus-
tained two fractures, either an additional upper extremi-
ty fracture (n=40; 6.0%) or an additional lower extremi-
ty fracture (n=57; 8.5%). Of this latter group, there were
37 (64.9%) fractures of the hip and 9 (15.8%) fractures of
the pelvis. When one looks at the anatomical location of
the upper extremity fracture by gender, we see that no
Consequences of upper extremity fractures in older people 
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Table 1 - Basic characteristics of study patients.
Number (%) Proportion of women Proportion of surgical treatment 
All patients 667 (100) 86.4 33.0
Mean Age (±SD) 80.0 (±8.2)
Age (%)
<80yrs 323 (48.4) 87.6 39.0
≥80yrs 344 (51.6) 85.2 27.3
Previous Residence (%)
Private home 517 (77.5) 85.5 35.6
Nursing home 150 (22.5) 89.3 24.0
Fracture Site (%)*
One Fracture
Shoulder girdle1 24 (3.6) 75.0 8.3
Proximal humerus 194 (29.1) 87.6 21.6
Humeral shaft 29 (4.3) 58.6 31.0
Elbow2 51 (7.6) 82.4 68.6
Forearm 24 (3.6) 100.0 37.5
Distal radius (wrist) 248 (37.2) 88.7 23.0
Two Fractures
Upper+Upper Extremity 40 (6.0) 85.0 47.5
Upper+Lower Extremity 57 (8.5) 89.5 82.5
1Fractures of scapula, clavicle; 2Fractures of distal humerus, proximal ulna, proximal radius.
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male patient sustained a fracture of the forearm, but
they did have a proportionately higher number of fractures
of the humeral shaft when compared with the women.
More than three-quarters of the patients came from
private homes (n=517, 77.5%), and this group was
considerably younger (p<0.001) with a mean age of
78.4 (±7.7) years when compared with the group from
nursing homes (n=150, 22.5%) where the mean age
was 85.3 (±7.4) years.
Two-thirds of the study group (n=447; 67.0%) were
treated without surgery. Of these, 303 (67.8%) re-
turned to their previous residence, whereas 144
(32.2%) were transferred to rehabilitation. Two hundred
and twenty patients (33.0%) were admitted to the or-
thopedic unit for surgery. Surgical intervention for one
upper extremity fracture was more frequently required
in fractures around the elbow (68.6%), forearm (37.5%),
and humeral shaft (31.0%). Fractures of the distal radius
and proximal humerus were treated less often by op-
eration (23.0% and 21.6%, respectively). The majori-
ty of patients (82.5%) with upper and lower extremity
fractures underwent surgery; one-third were only op-
erated upon for an additional lower extremity fracture
and their upper extremity fracture was treated non-op-
eratively. The post-operative mortality rate was 1.4%.
The median length of stay in the orthopedic unit was
12.0 (IQR 8.0-16.0) days.
In total, 248 patients (37.2%) of the study population
were transferred to rehabilitation, either directly after
being evaluated in the emergency department or after
surgery. Their median length of stay was 46.0 (IQR
26.0-69.0) days, with no difference as regards treat-
ment (operative or non-operative). Twelve patients (4.8%)
died during their period of rehabilitation. At the end of the
follow-up period, thirty-one patients (6%), living inde-
pendently prior to their fracture, now required permanent
nursing home care. This group of patients was distin-
guished by their advanced age (84.4±6.7 years). 
In order to evaluate the factors leading to inpatient re-
habilitation care, we compared the data of patients re-
turning directly to their previous residence with those
requiring rehabilitation, specifically looking at age, gender,
previous place of residence, treatment type, anatomic site
of fracture, and whether the patient had sustained one or
two fractures. Table 2 shows that the use of inpatient care
was nearly twice as high (63.9% vs 32.6%; OR=3.66) in
patients sustaining two fractures. Patients with one frac-
ture were more likely to require rehabilitation when they
were 80 years of age or older (OR adj.=3.29), came
from private homes (OR adj.=3.16), sustained a frac-
ture of the humerus (OR adj.=2.31) or after surgery (OR
adj.=1.59). Women tended to be hospitalized more often
than men (OR adj.=1.59). 
Age and previous residence appeared to be the
most important determinants for the use of rehabilita-
tion, and Figure 1 illustrates a significant increase with
age (p<0.001). In order to see whether the determi-
nants differed for patients under and over 80 years of
age, we analyzed the absolute increase in the use of re-
habilitation care (17.4%) due to older age, and then as-
sessed the difference between related variables (Table 3).
The use of further care increased markedly for pa-
tients over 80 years of age coming from private homes
(24.1%, 95% CI 4.1-44.0) and for patients with one
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Table 2 - Rates (%) of rehabilitation care utilization, and crude and adjusted OR according to patient characteristics.
Patients Rehabilitation Crude OR Adjusted OR
exposed (n) required (%) (95% CI) (95% CI)*
Age
<80yrs 323 28.2
≥80yrs 344 45.6 2.14 (1.55-2.95) 3.29 (2.20-4.93)
Gender
Men 91 30.8
Women 576 38.2 1.39 (0.86-2.24) 1.59 (0.91-2.77)
Previous Residence
Nursing home 150 22.7
Private home 517 41.4 2.41 (1.58-3.67) 3.16 (1.90-5.28)
Type of Injury
One Fracture 570 32.6
Two Fractures 97 63.9 3.66 (2.33-5.73) **
Fracture Site*
Others 347 25.4
Humerus 223 43.9 2.31 (1.61-3.30) 2.31 (1.58-3.37)
Treatment*
Non-operative 416 31.3
Operative 154 36.4 1.89 (1.36-2.63) 1.59 (1.03-2.43)
*Only including patients with one upper extremity fracture (n=570); **Dropped due to collinearity.
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fracture (21.0%, 95% CI 0.3-41.8); the need among
those with two fractures was unaffected by age. In
women, the increase tended to be more important
than in men (13.5%, 95% CI 7.5-34.9).
DISCUSSION
Upper extremity fractures in the elderly are frequent.
We found that the most common sites involved are the
distal radius, proximal humerus, and fractures around
the elbow, as in previous investigations (4, 6, 11, 12, 15).
Similar to many reports in the literature (3, 5, 6, 8, 9, 15),
we found that a much higher percentage of women as op-
posed to men sustained fractures of the upper extremity.
Most of the fractures of the upper extremity in our
study population were treated non-operatively. This is in
agreement with the treatment plans described in the or-
thopedic literature (16-19), and hospitalization and con-
valescence is usually not required. Even for patients hos-
pitalized for surgery, from the orthopedic point of view the
majority should be able to return to their previous resi-
dence after discharge. 
Our study found that more than one-third of patients
(37.2%) with an upper extremity fracture required rehabili-
tation for further inpatient care. It is this group which is most
important to consider in terms of medical, social and eco-
nomic aspects. This is particularly of importance with the
projected more than two-fold increase in the number of per-
sons over the age of 65 years between 1990 and 2030 (20)
and the concomitant increase in such fractures (21). Age is
an important factor in determining the use of inpatient
care, especially among persons living independently prior to
their fracture. Of the patients over the age of 80 years, 45%
required lengthy inpatient rehabilitation care, as did more
than half those with fractures of the humerus. The fact of al-
ready being institutionalized is associated with lower use of
further rehabilitation care, despite the older age of this
group of patients. This has been noted by others (1). As one
would expect, patients with two fractures had a higher risk
of requiring further inpatient care – a finding that was un-
affected by age in our study. However, the frequency of this
type of injury pattern (14.5%) was not very high. 
These results indicate that the use of extended inpatient
care in elderly patients with one fracture is more related to
general health and social conditions (living conditions and
disability due to advanced age) rather than to the particular
orthopedic injury and consequent treatment. This has al-
ready been described. Lind et al. (8) reported that the
major reason for hospitalizing patients with fractures of the
proximal humerus was for social reasons. In that review, on-
Consequences of upper extremity fractures in older people 
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Fig. 1 - Rehabilitation care utilization according to age.
Table 3 - Rehabilitation care utilization stratified by age.
Age <80 yrs Age ≥80 yrs
Total Rehabilitation Total Rehabilitation Absolute increase % Difference
(n=323) required (%) (n=344) required (%) due to older age (%) (95% CI)
Gender
Men 40 27.5 51 33.3 5.8
Women 283 28.3 293 47.8 19.5 13.5 (–7.5-34.9)
Prev. residence
Nursing home 31 19.4 119 23.5 4.1
Private home 292 29.1 225 57.3 28.2 24.1 (4.1-44.0)
Type of injury
Two Fractures 35 65.7 62 62.9 –2.8
One Fracture 288 23.6 282 41.8 18.2 21.0 (0.3-41.8)
Fracture site*
Others 186 18.8 161 32.9 14.1
Humerus 102 32.4 121 53.7 21.3 7.2 (–8.1-22.6)
Treatment*
Non-operative 188 21.8 228 39.0 17.2
Operative 100 27.0 54 53.7 26.7 9.5 (–8.1-27.1)
*Only including patients with one upper extremity fracture (n=570).
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ly 21% of patients admitted to emergency with this diag-
nosis underwent surgery.
We compared our results in upper extremity fractures
with those of a study of 404 patients with hip fractures
who presented to our hospital over a one-year period (1).
Although after hip fracture patients more often required
rehabilitation care (67.0%) than those after upper ex-
tremity fractures (37.2%), the use of inpatient care was in
itself higher than what might have been expected in pa-
tients with an upper extremity fracture. The median
length of stay in rehabilitation care was lengthy for both
groups (57 days for those with hip fractures, 46 days for
those with upper extremity fractures). This confirms the
work of others, particularly with reference to proximal
humerus fractures (13), where the mean length of hos-
pitalization was second only to hip fractures in the mean
number of hospital days it caused. The percentage of pa-
tients with hip fractures requiring a permanent change in
their place of residence was higher than for those with
upper extremity fractures (18 vs 6%, respectively). 
This study has obvious strengths, such as the size of the
patient population and the ability to track closely their
pathway from arrival in the emergency department through
their stay in rehabilitation and eventual place of living.
We also acknowledge its limitations. This was a retro-
spective study and we did not have sufficient information re-
garding patients’ social situation before injury. Additional-
ly, from an orthopedic viewpoint, we did not relate the use
of inpatient care to the type of operative treatment afforded
to the patients. We do recognize that certain types of
procedures may render a patient more functional earlier,
thus obviating the need for much inpatient rehabilitation
care. We also did not have complete information regarding
pre-existing co-morbidites and diseases which arose during
hospitalization. But, clearly, the reason for presentation to
the emergency department was a fracture of the upper ex-
tremity and not a medical problem. Furthermore, we realize
that the management of health care among the elderly dif-
fers from one country to another, and that therefore post-
fracture treatment may include rehabilitation care utilization,
as in our study, or utilization of other structures such as nurs-
ing homes, home-care programs, etc.
CONCLUSIONS
Fractures of the upper extremity in the elderly popu-
lation, especially in those over 80 years of age, often re-
quire prolonged periods of hospitalization, thus accounting
for considerable health care costs. In some patients, this
results in a permanent loss of independent living. We be-
lieve that the significance of this problem is underesti-
mated. Factors contributing to maintaining these pa-
tients in their previous place of residence, such as home-
care nursing, physical therapy, and overall social support,
need to be more thoroughly implemented in order to
avoid long-term hospital stays. 
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